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Montana Aeromagnetic Compilation
These maps show variations in the Earth's magnetic field caused primarily by the uneven distribution of the mineral magnetite in the rocks that make up the upper part of the Earth's crust. The features and patterns of the maps reveal details of subsurface geology including the locations of buried faults, the location of magnetite-bearing rocks, which include many kinds of rocks of interest to mineral exploration and environmental studies, and the thickness of surficial sedimentary rocks.
The map is constructed from grids that combine information collected in 65 separate aeromagnetic surveys conducted over the past 40 years. Data from these surveys are of varying quality. The design and specifications (terrain clearance, sampling rates, line spacing, and reduction procedures) varied from survey to survey depending on the purpose of the project and the technology of that time. An index plot gives an overview of the flightline spacing of the original surveys. A data 
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Montana Aeromagnetic Data Processing
The assembly of 65 individual aeromagnetic surveys and grids to build the Montana state-wide compilation was done in several steps.
DATA PROCESSING STEPS 1. Grids were constructed from the original aeromagnetic survey data with a cell size of between 1/3 and 1/5 of the flightline spacing of the survey, using a minimum curvature gridding algorithm when necessary due to wide flightline spacing. For digitized contour line data, the initial grid was constructed using a minimum curvature algorithm and a spacing appropriate for the scale of the digitized map. 2. Data quality problems were addressed. 3. The Definitive Geomagnetic Reference Field (DGRF) was applied for the date of the original survey (in some cases this required the determination and removal of the original reference field applied). 4. The survey grids were regridded, as necessary, to the final grid cell size of 500 m using a minimum curvature algorithm. 5. The datum levels of adjacent surveys were adjusted (by addition or subtraction of a constant value) to minimize differences at the boundaries. 6. The original survey grids were upward or downward continued and converted from level to drape as necessary to produce a consistent survey specification of 1000 ft above ground. Upward continuation of the NURE surveys was by standard 2D FFT filtering techniques. Downward continuation and level-to-drape was performed (Cordell and others, 1992) . 7. The datum levels of the converted grids were then adjusted to minimize differences at the boundaries. 8. These adjusted grids were combined into a single merged grid. 
GRID PROJECTION SPECIFICATIONS
Montana Bouguer Gravity Anomaly Map
The complete-Bouguer gravity anomaly grid was compiled using data from over 35,000 gravity stations in and adjacent to the state of Montana. These data were extracted from the gravity data base maintained by the National Geophysical Data Center (from Department of Defense unclassified data) and augmented with data from the USGS and from several university theses and dissertations. Observed gravity relative to the IGSN-71 datum were reduced to the Bouguer anomaly using the 1967 gravity formula and a reduction density of 2.67 g/cc. Terrain corrections were calculated radially outward from each station to a distance of 167 km using a method developed by Plouff (USGS Open-file Report 77-535). The data were converted to a 1-km grid using minimum curvature techniques. 
Montana Isostatic Gravity Anomaly Map
The colors on this isostatic gravity map reflect variations in the Earth's gravity field caused primarily by lateral variations in density in the rocks that make up the upper part of the Earth's crust. An isostatic gravity grid was derived from Bouguer and free-air gravity anomaly data. This grid was created by removing from the Bouguer gravity grid a model of the gravity expression caused by deficiencies in mass (compensating mass) that supports topographic loads. The calculation of the isostatic model used averaged digital topography, a crustal thickness of 30 km, a crustal density of 2.67 g/cc, and a density contrast between the crust and upper mantle of 0.35 g/cc. The features and patterns of the maps reveal details of subsurface geology including the location of buried faults, sedimentary basins, plutons, uplifted basement rocks, etc. Positive anomalies (red colors) delineate rocks denser than the surrounding rocks. Negative anomalies (blue colors) delineate rocks less dense than the surrounding rocks.
The gravity data are available as a compressed ASCII file for station data or as grids. This project was supported by the Mineral Resource Program of the USGS. 
STATUTE MLES
The Montana aeromagnetic compilation map contains data from 65 separate aeromagnetic surveys, digitized maps, and previous gridded compilations. This map is an index to the flightline spacing of the original surveys. A tabular index (see index) provides a summary of the data sources. The raw data for all these surveys are available from the National Geophysical Data Center (NGDC), Boulder, Colorado. 2 Data type: A, data exist in "analog" form only subsequently, maps were digitized from published versions; D, data exist as original "digital" flight-line data.
3 Flight-altitude: AG, survey originally flown "above ground" in draped mode at a constant elevation above terrain; B, survey originally flown at constant "barometric" elevation. GXF (Grid exchange File) is a standard ASCII file format for exchanging gridded data among different software systems. Software that supports the GXF standard will be able to import properly formatted GXF files and export grids in GXF format.
Grid Description: A grid is a rectangular array of points at which single data values define a two dimensional function. Grid point locations are related to a Grid Coordinate System (GCS), which is a right handed Cartesian system with X and Y axis defined by the bottom and left sides of a grid array. The grid point at the bottom, left corner of the array is the origin of the GCS. All distances are in meters.
GCS coordinates are related to a Base Coordinate System (BCS) through a plane translation and rotation. The origin of the GCS is located at point (xO,yO) in the BCS, and the X and Y grid indices are related to BCS units through the separation between points in the GCS X and Y directions.
Labeled Data Objects and Comments
A GXF file is an ASCII file made up of a number of labeled data objects and comments. Each labeled data object has a label line followed by one or more data lines. A label line is identified by a '#' character in the first column followed immediately by an upper-case label. The data associated with that label are found on one or more lines that follow the label.
Lines
All lines in a GXF file must be less than or equal to 80 characters in length. Any lines that are not part of a labeled data object are ignored and can be used to place comments within a GXF file. Programs that read GXF files will skip such comment lines while they search for the next GXF data object. first point at bottom right of grid A positive SENSE stores rows in a right-handed sense; a negative SENSE stores rows in a left-handed sense. This means that if you were standing at the first grid point and looking into the grid, the first grid row would extend to your right for a right handed grid (positive sense), or to your left for a left handed sense (left-handed grid): (All grids on this CD have SENSE=+1.) Default:
GXF
1 (first point at bottom left, rows left to right) tTRANSFORM This keyword is followed by two numbers on the same line: SCALE and OFFSETj, which are used to transform the grid data to desired units: Z = G * SCALE + OFFSET where Z grid value in the desired unit G are grid values as specified in the #GRID object Default: SCALE = 1.0, OFFSET =0.0 tDUMMY The grid must be rectangular (every row must have the same number of points). The dummy value defined by this object is used to define blank areas of the grid. Any grids that include blank areas must define a dummy value. Default: no dummy value.
#GRID
The grid data is listed point by point and row by row. The #GRID object and data is always the last object in a GXF file. The first data point is at the location indicated by tSENSE, and is followed by successive points in that row of points (either horizontal or vertical), then the points in the next row, and so on. The points in a row can follow on to the next data line, although each new row must start on a new data line. A GXF reading program can expect #ROWS of #POINTS for a total of #ROWS times tPOINTS data values. Default: none, must be included as the last object in a GXF file. 
